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(54) B2WW*^3 SSft^ 



(57) imm 

mm) mR±izmvtc-tt<Dmumiz^mt&<®}m 

f«* 5 ttl?M4 0 0~1 0 0 0 ( (V/cm) 
,/2 ) ©®HT% 3 x 1 0- 5 cm 2 • V" 1 • s-'JiUiCfi! 



?®mm. tm&&m 4 0 o~i 0 0 0 ( tv/cm) 

,/2 ) CD«SHt% 3 x 1 0- 6 cm 2 • V" 1 • s-'WlCii 

Mx * ;i/ ^-JWtt ct 5 X » ^ c i: Sfftft t * 3 Jft 

ffi* s 4 0 k c a 1/mo 1K±9 0 k c a 1/mo lllk 
Tffe5^i:4Mht5 fflsRJI 1 £ fc ii 2 tHB«®% 



10 



Jifete** Mb-g^O 20 



«*:•*- zmxm 1 ~ 3 ©om^tE*©***^ 

•5*>4>&< fcfc — ocD-fb-g-^A^^nJl^^ l-oiX±m 

4 ©of ftfrtzfilKDJftfcJR?. 

[ MsRJI 6 ] taB3*8Hb^S £ 7'J-^7 5>i=J; 
V*©tS^©^*< fc*-T3W±*$*f 

Sit 1 ~6©orn*»{clB»©% 

[II5RJS8] ffi[g3**iYb^«tfflO?>tL-5'fb-&!iI© 

5 *>'J>& < i: *-ofc*±©4b^5* s T8B— flftSC ( I ) X 

T SiSScJR 1 ~ 7 ©l^-r*lfrfcfB«©«ifcJ*?. 
[<bl] 

— Ar-Hel-Ar— ( j ) 

(±83-1855 (I) *\ ArttfiHb*«JR*§5L H e 40 

f o ) 

^<£^i:-rSil5t<JS 1 ~8©t>-rft*»fc:i3ifiB©$B 
[0 0 0 1 ] 

[^©JS-tattffi^-sf] *^Bj!{i, ii^t'jyaA so 



^(2)2 0 0 2 - 1 5 1 2 6 7 (P 2 0 0 2- 1 5 1 2 6 7 A) 

2 

wifeaiL B«ftau ta*«K0 3tejsu niMu mm, 

[0 0 0 2] 

[&3l5©ftfl5] 4Bv l«08/Tl?CMt5»?Ei^ 

U5 (777-f F y4*Jy$7. \s$—X, 5 1t, 
9 13H, 1 9 8 7^)o«ISI?l:J;5M»S 

«l©ai*fc«fc3* : Fffe«tt, SiftHI©*iMi;*s JPX 
[0 0 0 3] «3te*^©«jai7'D-fe^*«/hfl;-r4K: 



LOo ^gttfcfcfiJ&fliJBS***^©**'***: L 
t> fi?iJx.«^'J-'^7ni^u>b;^.b> (PPV) £tt 

&£h%7cPi'&mrtv-?—ti s %)<otix\,^z>&s % 
r^a* s fe^feo i§ib<s stt'j (n— \z~)\/j3))/}\ s j— 

-2 1 2 2 8 6^m) AifeS. d<D*SC-CH:ffi3l6tt<b-& 
a* 5 i^<, ^fc*-;u©^ttffii:«^©^i&«As^75;s 

[0 0 0 4] »3te3R ; F©ffl ; F»4tOlRl±©#©k 
IT, P 7-fy'^7,l/^-X (7 5i, 4 

Jl, 1 9 9 9*P) CSg^nt^S-f 'jy*AHfl:*6 

©ftjtfeWfflUfcisfiajte^isjjij&nTi^o c©^ 

T$ffifi$>2>o ZtzZOM 'J ^^A^4±I3©^'J (N 
-t^;i/#;i/M\/-;u) (PVK) 4ifc^«bfcJR-f t? 



43(3)2 0 0 2 - 1 5 1 2 



^tZo 

[0 0 0 5 ] 

± t IStt fc-*f©*ffi lz m Wb^rt)* * BHB £ -fr £ * 

»Att £ * I" •& fr#l& ©iitt fc & 4 o 

[0 0 0 6] 

[»«*»ife-rsfc»©#a] ±§Bif*)£8?&-f 3fc#> 

t, t6*©»iSJittt:ia 10 

( 1 ) a^±fc»ttfc-»©««IHJfc£*<b^»»S 

S* s m^JS4 0 0~1 0 0 0 ( (V/cm) I/2 ) © 
$5BT% 3xlO- 5 cm ! -V''S-'«l©Kt 

(2) fMa**fb^Jifc^fcix4»3tet£<b^a 20 
*ffl<b^»©*KSBjlS=*B:c*;w¥-i|Sffia*, f£*?$s 



*;i,*-i|i(ftJ;!j*£oc (1) K§B® 

0 k c a 1 /m o 1 fe*± 9 0 k c a 1 /m o 1 WTtfe 

acfcswat-ra d) (2) ^sbm©^* 

(4) mmmm<t^m^tztmmmmt^mizm 30 

3 (1) ~ 0) ©^rtifrfcaMUEtfBjfcjs^o 

(5) HiJgB**i<b-&^fcfflv>?)ixSYb^©at.'i> 

SK^nsi^trcfcs^fat-r* (1) ~ (4) © 

(6) MBB*«Mb-&«5*fcTU-;UT5>*«tW*© 
igj!?tf:©'.A>fc < £*>—oU±*'£mir2>Z£.Z&Wlfr 40 
£ (1) ~ (5) ©i^-rftfrfclBfl©***^ 

(7) H?lB*«Wb-&^t:ffl^e>ti2.^b^©-5*.'J> 

4 < i: * -ow±©^b^* s «fS^^ 'J v-T-fc £ c 
*&mt?Z (1) ~ (6) ©^Tit^tgBiffi©^^ 

To 

(8) mtz&mfc&Mmfcm^btizib-&W(D-o*>>p 
&< ow±©-fb-&ti* s Ta3-flss; (i) 

(1) ~ (7) ©umfrfcBffi©***?. 

[0 0 0 7] 50 
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[<b2] 

— Ar-Het— Ar — Hftit ( I ) 

[0 0 0 8] (aSCifx Artt^b7kJ){»5SSai, Het 

(9) 1fflG*4ftft-frfeM£^&n3ft^fti-&fe 

*«tlf*/l/7^ 'J ^*-offe5d 
i:£1$S£i:-f 3 (1) ~ (8) ©orn^lcl3«B©^ 

[0 0 0 9] 

-fix, ft*3> *Wfflmiz&\^T r~j {^©jiu&tcIB® 



[0 0 10] ^tfSflBOSMteJISTIdU RWii £»«©-»© 

6 ©&« fcfc ^ti^e *iflb©«tfe*fllis. fc * ©-*?* t) «t 

[0011] *3BRBO»3te* : F©*«Mb-&«&JBI4x 
7-D-bx^ffi{l(r-r?.fci**S«3t**f b. fro, «3lfi 
«Ms*ia±£*-6fc«K »*+©*— ;i/ (IE?L) &mm. 

<bi§rf!k «^axtt*J:Vliatt*3Ria4'fb^« («T 

MbS® (7h-;i/axt4SMIiaH4Yb^«!l) > «^aAtt 
3»j&t£ i: jfc-^SE AtSHEttiStt© -£ iT,*ft**fcta £<b 

[0012] #«rc©#«{b^«JifcH£«^fls**S©# 
TfHMiSftTfcJ^U IS^T-fb^O^T-^^tlt 

©^T-$f$ LU. 

[0013] «B^©tW^tlil:*tf*MM^ 
*8j imtDib&m t tt x RJ9 4> tc ^ $ n i. Yb^fto 4> T% 

*«*wtoufcfc*fc«3teL&iwb-&i&T?a*o 

c> *%B^©*«SYb-&^ti3Jta?)^«Jt^b-&«3 

W^©^»4:tt. K®4>(d^StL-5Yb-&^©*T% « 

[0014] *«5fl§©»3feSfl:-&iatts MKZtzitQ/v 
3t*ft*t5ft^tt (^IJfel6it^b-&^*feli?)^^ 



n 



5 

[0 0 15] **fiW3©jfc;* hft^fttt, *©»«#»*» 

6 bu iB^^ttib^tiT- * « s fc at u ^ 

ttMb^fflx^ji/jf-MtJ;!), toe*, 
it:>te$gftt£<bl§rtl * & it *) A,^^^6t4Yb-&^)^^^ $ * 

[0 0 16] #»fB©«#*^fc«fl!rS*»fb-&«J* 
^lc^i;ft3, ®?&Att<(b^tK * J F*iStt<fb-&«j* 
«?&AttJMt»ttfti£<lfe. *-*&Att<b-&«k 10 

Attlt«i2lt4{b^**-;v?tAtt*«i53H4-fb-&ti, 

ft-?-ft©88fl£A s , giJ^C^lC^frftTUTfc <fcl>„ 

[0017] *««§o-«sc ( i ) -c&ztiz&amm 

[0 0 18] **iB©SB3teJ*?©#«Yb-&*WB*Ctts 
d©v h U**4^ffe©<bi^£#jiScLT{gffl?-£C£ 

[0019] h^b^* s m^t±AtSi5<tu f m^fSij3S 
tt©ias»©tt*S3IMaSft;^l» (®^&Att*t89i££Yb 
T-feoTfeiu, «?aA14*feD^^b-&tlA s ffl 
5«^&Att:fc«fctf®^$ai*14©^©i!l^tt\ <b^» 

;b?£Af43t^^b^* s ffia «fc V*- 40 

;Wii£ffi©*-*©»l-&l£, fl^fcfc J;t)Sfi:Stt*hD 

?mm, aeu'ic*— ;i/?iAi5«tu c *;— -eft-^ft 

JRfc3flj£«l (W^iAtt^^tt^b^Sft^-^aA 
tt3Rllfiattfb^«j) TfcoT*«fct^ «^a= animus 
t£<bHr832fc*-;i/& Att**iiM4fl;-&*i tfffi a «^f±A 
tt*s <fc Vi&iStt, *-;W£AI4:fc «fc vt&jaH4©«-*©f y 

[0 0 2 0] «T-fSi^^b^^J;l>-*-^«5^^b-^ 

tKIM^M^iJ U- h b© 50 



2002-151267 (P2002-151267A) 

6 

U^fcbfc^JB^JK^jPfB^SftT^***, #'Jtx 

1. 0 x 1 0- 8 cm 2 • V-' • s-'MO'J* 
^Mi^U ;M$ttffc*5. 0xl0- 6 cm 2 - 
V- 1 • s-'lira©'J*3^fflSWr4fc»ffitt«E##tt 

[0021] *&W(Dmmit-&v>)m(Dm?&mmtmm 

mE.<D®&ipt>, 3 x 1 0- 5 cm 2 • v- 1 • s-'jyjt© 
ttS^TS^fciWfSL^ 1 x 1 0-"cm 2 • V • 
s- , J2t±©fiSi» i .kt)#*L<, 5 x 1 0" 3 cm 2 • V" 1 

[0 0 2 2] ^M^lOS^flllStt, m^r±AI4 
fb^*r> * ; ?lfti£t£Yb-&*i> « : FaAttaM&as«Mb^ 

iiAtt*EtlJi£ttft;-&*9* m^&X&MS&m&ib&VBM* 

<b^S#d s *o«;^t!)atc«tD^^ni)^ z.ti 
e> it^m±(DM^miz iott £ ft 

*y ftTv^«^^^ ±gB@?^i6JK©ffl*« 

fc-r*)©T-feft(i^(cPS^^ft?.»tt^<> MSiiiRU 
-C{£fflT-^i>o ±33©^l©4'-rN ^g^*Wb-&^ # 
flftX*M<b*ft. ^««*«^b^«Js ^iB3R*aMb^ 

mm&miti$v>), mtmrnrnt^ &mmxw-!§ 
*«<b^«j*j«tvcfte>©*^^ M^^'jv-^tf 

[ 0 0 2 3] #j£HJl(c:fcW-5 «?&!&«©«(£», 

ffl^Ufco TOFiftfcotvrttx *y>*r-f»* 

(Synth. Met.) 111/112,(2000) 331^— y©IB«* 

[0 0 2 4] *«|fl3-&«|JBfcffl^&ft**Jttt^«J«. 
*©<b-&tt©«ffi»e=mW:n*»¥-l|»fflttx #6^t4 
^^©ftfSlfiftSaHmiH^^^^-^ffi^^A^ t) A 

[ 0 0 2 5 ] W«lib^Ji{Cffl^?>ftSt>^^tS<b 

^^W^©^b^©Si£jai^=aJii^;i/^-^ffi{i, 
K»*lc$*ft4«ffiras=mJBx*;p*-i|Mtt#«4, 



43(5)2 0 0 2 - 1 5 1 2 



^7^( 



^A^Tfe^b'&tlJ: !M£l^bllrt)£I£Jf#t;: 
J^&Sgftbft^,, 
[0 0 2 6] <®lz.%tft®Ht'&®t bT 9 A,7fe3&3fct4-fb"a 

tK 4 0 k c a 1 /m o 1 fel± 9 0 k c a 1 /m olW 
TA s #i;b<, 4 5 k c a 1/mo 1 fcA± 9 0 k c a 1 
/molttTtfi^lK^ 50kcal/mol« 10 
±9 0kcal/mo 1 JilT#M£$? £ b^ 6 
[0 0 2 7] *^B^©#Wb^»0«^#tbJKi:^- 
^ffijSCibii^a^i)^©^*^ 0 . 5-1.5 
(Dm*1it2>Z.£bW$. b<, 0. 8~1. 2©ffi£# 
f •2>ci:#J;t>i!J£b<, o. 9~i. i©ffi£^nT3 

[0 0 2 8] *^H^cD^Wb^Stffl^e.ix^.<b^ 
© -i WbtfT 1 > -> * ;Hi> teS/Jv(S£ t> o<b^ 
£<fct>9t£So l^bllrt)©^* Wbtf^y^-WI/tt^- 
Jl'&Ate©!)!^-?: 4 . 7eV).m-*5Ci:i s ^L 20 
<, 4. 8 eVJil±T-fe-i>^i:/f) s J;i3iifSb<, 4. 9 
e VW±T-fe2.Cfc^HtSfS b^c *£f©tWb^ 
^Jltcffl^^nST'J— ;i/7$ >§i^fc©'i';<}-Wb*^ 
>^>-v;i/*|5l«|(c*;-;W±Att©i8^T-5 . 0eVfcl± 
T-^S^hi&sSf* b<s 5. 1 e V&.±T-$>2>Z.t&& 
9£?£b<, 5. 2eVW±tfc5uJ:i!i ! IC»SL 

[0 0 2 9] *^Ba©^{b^•^(cfflt^^ > *^2.^b^ 
A s «^-^b^rt)©»^ ^©¥*9»^fiiiS^*©a« 
£<fc »3^*5©-t— »T*{i%:^* s s !?$b<lil 0 0 0 30 
#"£1000000, J;D!fib<lil 5 0 0~7O0 
0 0 0, lCff$b<li2 0 0 0~5 0 0 0 0 0T-$ 

[0 0 3 0] -flSsS ( I ) <t>© A r £: btfcfc, 6 
~2 0ST-©^b7K^m3fSIi* s »^ b<, ^>-tf> 
Jg, ^-7^b>^, 7>h7t>itfJ;t)l:!f^b<, 
'O-evig, ^:?*b>JS* s l$£#3;b^o £fecn<b 
©7f#*gl±^&S£*bT^T&J;Oo -ASS; (1)4" 

©h ett btit g#sis^— oi^±mr?>m^im 
u^>, ^>jy^>, +^u>, ^v*/"jx 

=3f^'J>, 7^^^>, *7^U>, ^t?'J^>, h'J 
7";d^J v^X 7it>XD'J>, t7f 

-f ^V-;k tr^^-;K ^^vt 
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— ;k ^> > ;i>'J7 > ;-;k ^>";h'j7^>^>xf 
tv/-;k 7i^>HJ^>&h-a j <fc!3S?a:b<, bru 

bT^Tt><fct'>b> ^S^^tWUK a 

«s©^Ji:bT, KXfti is-e©7;p^«, j^sts 

2 0tt©7U-M^ M2 0Jf©77^;i/ 

o^t-© (^a-) T'J— ;i/t^r->ls ~>Tyg, 

)\,*nm, h U^^^-D^f-^aA^OJf^bK, 
U^;i/^-Dp(^;i/SA s Ht$f^bv>o -i3SA (I) T-Sl 

^ns-fbi^o©?-^ » s b < jiTE-iaa (in -r* 

[0 0 3 1 ] 

[fb3] 

?F 3 



CF3 



-««(n) 



[0 0 3 2] -flSsS (II) t*5{j-SAr*j«tVH e t tt 

-eti-eax— fissS; (i) iz&ftzztiz tmmr-$) >k s 

bf»IEHt»RI«-e*4. itfc-fb^sS'f ©#-=>.!© 
^T©n©ffi(±l Sfctt2T-fel3, USD SLUMS** 

[0 0 3 3] #$BI9l-efli^5— «SC (I ) 

fi (#'J*^U>&§t) ttKa^Kj^ffl (Mw) £fc 
ttgfc^JS^ffl: (Mn) TrfeSo *fcfl5¥5$<f©*»oC: 

[0034] *»R8cffl^e>n4«ft:*«i3a:«^aAtt 

[ 0 0 3 5] 
[lb 4] 




[0 0 3 6] 



[ft 5) 




CO 0 3 7 ] 



lit 6] 



E-11 



E-12 



E-13 



E-14 



E-15 




[0 0 3 8] 



[ft 7] 




H-2 




[0 0 4 1 ] #»l«fcffl^&ftaWfc#»*i:* ; F&Att [0 0 4 2] 



if(10)i0 0 2- 1 5 1 2 mP 2 0 0 2 - 1 5 1 2 6 7 A) 

17 18 
CH 3 , 



-^CH 2 C— ^ 



M-1 CO' 



v_ N 




Mw-31000 



M-2 



M-3 




Mw-32000 



Mw- 25000 



-^-OCH 2 CHj- 



M-4 




Mn-1700 



[0 0 4 3] 



Ut 1 0 3 



# 
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-(-CH 2 CH 2 N-)- 




M-5 




Mw-12000 



CH 3 



M-6 




[0044] *^B^©**i?cffflt zitsyatrnft 

focommzx. k> Izmir? zztfis-pjm-z&Zo mz. 
tf Mmv£<Dib-&®)<DWi-&izte7k, * * j -jm&m&cD 
T)v^-)vm. mm, mm, tay^^gi, 

®p$iz mm z s »#t* # s o 
coo45] *&w<Dmmte;mm*®.m? zm&izit 

PEDOT-PSSSI {XV ^ is >V 7 i 

Vx„ #&0J3©*^l^5Jl£i£tt£>*§^tfcfc, {&fr?M 

^^"^•y->s ^>Hf>, Hl/XX Jr->U>> ^DO* 

[0 0 4 6] SHStt*-;i/?±;U4<b-gr%k 50 




<b-£r^ ^-MiAtt^Klt^bim *x Mb^fc 
c 4: #T- * % »ib< tttt*M»*s 4 e VttlctfSt 

fe^o M^jhLTtt, mitxz, mitmm, mt-i> 
vt>u, av—-7mib<i>i?trj* (i to) ^<Dmm\t 

»s ztz&mmmn&vom. mm®, mtm, mtmta 
f) , mmmm&tim (*vt-v>, #«jw7i 

#'jCD-;i/4W > SWcn^t I TOtcoa 

tt> a^mti. ai8*s*<o^A»6i To*fctti to/ 
PEDOT-pssiMuwsb^o mmoamm 

ltWmz±r)MmmiRmZT-$>&iiK IS10nm~5 
/zm©f5IS©&©A J #£ b<, L<l;Ju 5 On 

m~ 1 /imT'fe Ds SC»$L<lil 0 0nm~5 0 0 

[ 0 0 4 7 ] HMStta?^ V— 
te, #7**>£©^/£^:t>£^;&<-f ^TVI/ 

(Ctt, ilSO. 2mmfel±, SfS L < fcfc 
0. 7mm«J:©(Ei©5ffl05. KMS©{tJ5££»i*>r#4»c: 



£(12)! 0 0 2- 1 5 1 2 



21 

g^&if©£&T*Igff£/j£;**lSo P§H«4ift*t *©<&©£& 

[0048] pt®i±m^ axttibiirtk a^iui^biir 

^£«S&-<r.5fc©T-&tK ojif,©fb^«v h U^^. 10 

^M^ny>-fbt;> £Jlig<bti> m^fc^tt-fb-j^ * 
$S:&jij§ t tz ii c *i e (Dm-&®> t £ m ^ -a - 

(fifiJx.ttMg, Cal) £41^©:? ffb^ fl> 

is, t;i^-7a s thu^A-*u^^sfciifn 

<b©rH-£:£Jg> y^A-y 7 ;!/* =-<5l>-et&$.tz\±Zti 
ib©?!-^^.. v^*^->?A-ig-£:&g=7c(4*ii.5>©7g 20 
-&^J1^ -YVi^A. tf^A«|©#±!^^, 

e>*U L < l4tt*H»*M e V«lTO#»t 
4t)»£L<t47';i<5^'7A, y^A-T^S 
-^A^^fctt^tl?>©S^JBs V^'/^A-i 

So 

[0 0 4 9] Pt»4, ±B2-fb^*34U c ?I^rtl©*S« 

RlfigT?&SA J x Itl0nm~5 i um©iHi ! »Sb 
<U 4t>$?£L<(4 5 0 nm~ 1 /zmT-afeOs 
L<141 0 Onm~ ttBCfiMHCW:*^ 
bT-A$S, *^s>*y>ySU ffittiQ^«^ 
^ >^&&if©75S;A s flH^ft> ^I^Wflftl) 
=j«#JW±*HiS£*K*-rsci:*>T?S4. * 

Tt)4^o Pl^*5 4t>'PS8i©->- hJSJStttffit^iMf* 
L<^ 1 5 Q/DWT*«S bl^o 40 
[0 0 5 0] SBJfettfb'&ttttx mi?EPSnB#CRifiiSfc(4 

«3te**4«t6**-rs*©Tf*nttfir-ct»«t<, -fi 
iss^e^ * £{4HaJSHj^T-© v > r turn * % <& © 

T-*>4^ 0 *M4<b£tofcLT#i^<tt«IS:**fi*n 
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fflirvtt.4^. #*<*WfcttTBfc$M:f*ft-&*j«*fl3u 

[0 0 5 1 ] (a) s<>V**W— )W ^W>f W 
i/— ;k 7 \/—;k *?-y;i/^>-tf> % Tfty? 

^-7<5';vi' 5. h\ £vy ^Ui/>, ^y y 

is ft if. 

(b) 8-*y uy-;b:i3 4iF*©ei#ft;©£«$ite-e> 
#±ss»*tfta$ fts&ii&«i§tt& if o 

(c) *'Jfi-7iX ^'J7;W1/ 

>s *y iJ4VCft£©E8l£ft 
ftjK'jT- fb^ftif 

(d) *;i<h**Mb&«*&<*i:&tt5Kfl'7* y>£Jg 
^ttfcifo 

[0 0 5 2] iuf3<bi^J©<f T-*u #gsb<fl!^e>ft-6 
<b^(4£AT©i: is So X5=-y;w*>-l?>> #'J 

^^y^T^v. ^s^^^^y^-f >^b-&«9, 
tux *3 4?/c:tL?>©il^^if ; 8-^r-yyy— ;v 

[0 0 5 3] WBfl3-&««Di*>-C*» 3Sfc»* U<ffll>e> 
lxS<b^«3ttJJlT©i:*50TfftS. ^f'JMV-gX 
#'J>>x^;K y7izjl-7^ yi>, rh77i^;i/ 
7'^yiX ^x"J>> 'dJl/X 7 

b-^^5 L y;i/y'> h 7-fe> N xf i ;;i'7 5> > js&wj 

if ; 8 -*J 'J ^ — ;i/*5«tV*©B*flc©*JR»<*:-^# 
#'j7i^bX #U7MVX #'j7i-l/y 

tf = u 4 v c n ?> <Dmm $ titz # y v — fb-&«j«e 

[o 0 5 43 *&mx-m^<->tizft%Mb-&mt, y^ 
3fc»3fctt<b-&«j"r;*)5*;i/ h * *;i/Yb£JgS§#£4.u t * 
y >*H«(*:©'>56t < fct,-o##$ L<ffl^e> 

So 

[ 0 0 5 5 ] *asWT?fflV^6H4*;i' h^^;i/fls&«» 



£(13)! 0 0 2 - 1 5 1 2 



23 



*.« rmm&m<t¥-&i&k.jfcm-j piso, 232 

mmmft {Li*W£lM 1 9 8 2^ffs rphotochemis 
try and Photophysics of Coordination Compoundsj p 
71-p77,pl35-pl46 Springer-Verlagtt H.Yersin^l 9 
8 7 ¥«fr«lclB«S tlX V> Sto^P©^^* 3o 

As G£> -fUS^A, ^-'i'A, ^7^£A$S 

k©tt-f u^^at-^^o fijsB^-;i/h^^;Hb^Jifgi'* io 

©M{*ft&IB©:fc<fctMb^WJf;fcs ^112000-2541 7 1# 
SfgcDS^S^- 0 152ipt)0 180S-C £fB»£ tlX 

[0056] b * * Mt&mmi*-<D&R<Dffimi*<& 
fMt&mmfo&nm l a a t>«n?**t««ffc:iBifc*E 

{* Cry — ;i/ScDS«lteHtt^lR3tSKl^^n^3g 

t:y^>. tr'j^^>, tf^y>. tru^^>, * 
yj>s -fv*y 'Jx *y *-tf-y 7^^^>, 

^5), ATD7'j-^aiiSMiMiArDf 30 

•sk 7, 8-^>\/*v u>e^*> *^7-f;7U 
— )^m^w, d7 i ;-;h##, 

fi^m#^7?#J£^nJfS§agtt. 7, 8-^W* 
y y >8§agffc#$? gi b < , 7 1 ij >>• >§ia»&, 7- 
3T7x^;Vtf 'J y>^2g{*. 7, 8-^>ydryJ>K 

[0057] ^mzm^z**? * y >*H»#i: b 

T#* b < tt e^f*Tfe ^ <fc D S b < iZ-m<D& 

[0 0 5 8] *«-fb^«!iJB©fflOPH:«fk:lR**ni*© 
T-te&^tfx Jfiffr 1 nm~5 ymOllffliCWI b 50 
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<. it)jfSKIi5nm~lMmtfeD« Jgfc#i; b 
< 1 0 nm~5 0 0 nmT-fe-So 

[0059] #«Yb-&«B»ojKj«*aj±x fttmfezti 

yr-8u EI3JSiJ?£s LB (7>yU7-7Di?i'n) 

i£&if©;&*S#flH^ft, »*u<ttjttttinjih«5*s 3 

xitmnits #vmtv=.)K #u*— k *y 

^ui'-h, *yai^y-;K #'J7i; 
u>^-^->h\ #y ^s^v, #y (N-tf^;v*;i/ 

Blx ^'J7U\ :c*-;nr;i/n— * % M5t^;K ab 
snail, *y<7i/*>, ^7^>» ^gsffi*ey^x 

[0060] *-;wiAi4s ft-frmmmt&tott. m 

mzm^xb*.^* z&mtt-mtvxt*. 

m *'J7U-^*x tf^i/yx tr 

7yD>, 7i-l/>y7^ >, 7iJ-*7^X 75 

bF5';x x^;i/^>, i>5-y*>s i5J;VCtt?> 



^ u >x;i/*>^ri^^©^®^7>^ y =r 



♦ 
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[0 0 6 1 ] m^&AtSibl^K « : F«i3@H4-fb-&tl, « 

7> h^ + yy^^X 7>hD>, -^7i^ 

;b-S>^ > vf f r ^ * Kffi^ h f 3 ^® &JRMK^« * s 
^ 0 i: !3t5{ttruy>> t^^>. *^Jx ^y^r* 

**k 8- + 7IJ7 — ^Rfcttffl&JKItf*-'?'.* * 

o->7-x '<> , ;*w;-j^^> i /f7 , /-;i' : fe 

>s *^*-y-U>, 7xt>7>niJX h'J7^X h 30 
i^y>, 7^d->t— is .fcVCJh.*) ©§§*!?#> 8- 

[0 0 6 2] Mb^»t bTtt, aiB^^*;!/^- 

t©Mtt«e<H SWtc/SbTJSSajRf SCfctfT-l 
So HffcfafcHu *;w^./-;k hU7>;-^ 

;u^;u73>> tr^v/'J>> t7V/DX 7i^i/>y'7 40 
5 7'J-^7 5>, 7^iW;i/3>, ^ ^ U ;i/ 

mib-S®, W7^i;>ift^, t7^v>^';i/> 
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?-*y*>mmfo, #v7x.=.\s>muH*> ^97i^ 

-;k HJ7y-JK a-^-tf-^TV- 
;k -T$*V-.n/> # 'J t u — ^UT/'i/^j td-^t 
^l/^uy *3=-;w^>, ->^-y-">, 7>Yy 

'J =f-ty ^-y\k^mifi^ b^o 

d©4"-et)*;wt^-;K hU7-;-;K ^■^■y-r/- 

;K ^-dr-y-^7- N /-;K -f 5#V-JK T 7 V —)\>7 5. 

7JI/JT1//'7 1 y.^)V^>, ~>-7+f>, T>h^dr 
^^^^>. y7xz;i/*7>, j3)\/-#V4 X h\ 

[0 0 6 3] *»fl8k:*»***IMb-&«JJi(c^*$li* 
T U -^7 ^ >*> J; V-f ©»3W*:ttx il3m*-;u&A 

mmt, mfotoizit b v7v-)\s7x>&&v*<Dmm 

& ^> T ti M^-^t^X- S> -3 T t» <t O o 
[0 0 6 4] temmcDttWt Itlt *»^>»*4S<03H 
^ib 4 (£ it f 4 * © * s »^ F«3^« A f 5 © ffiit f 4 
^Hg$:*bT^S*)©T-feiX««t^o ?<Dmfcffltl,X 
it. In. S ru Pb, Au, Cu. Ag, AL T 
i, Nif£D^E MgO, S i O, SiOh A1 2 0 
3 > GeO, NiO, CaO, BaO, Fe 2 0 3 , Y 2 0 
a, TiOi*©«BBflj«, M g F 2s LiF, Al 
F 3 > CaF 2 <SEO*«7yYb*s ^U^U>, 
^Dt^uy, ^'J^5=-;i/^^^ U U— hs #N 
tf'J^UT, tKUt 1 h 7 7^Di?l/X ^'J^DD 

if U> i:©±tfi-&^ t 1 h 77MDifi/>i^«t 

tZ^y yXAl^ftK iSSbk* 1 %W±©PS7Kt4^Ks 
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10 



[0 0 6 5] «H»©}&5fc;5Scfco^-r fcftCIB5Sfcfc«e 
<, flfy*K<b**»* (CVDil) , X2*R*& 
„ * i; > EJfctt* v * »J > y i&> C * 

Jri/ (MB E) & s f^">tf— A&> 

ru-r^ya) > ^xycvds, u-if-cv 

[ 0 0 6 6 ] 

[ mm ] wti; x * mt*&) £ mm 

HifStfJ 1 

iitilLfelTOSSlt:, *-;HiAttt«»Hl»» 
tUTBaytronP (PEDOT-PSSM 
U 3i 1/ > *J * is =}■ ■* y i > - # >; ^ 5 1 b > ^ ;w * > 
& K-;T{fc) £ 1 0 0 0 r pnu 60 

®>xxv>3—hLtc'&, 150 *ct- 2 mrsm^m 

Lfe (flgj?^ 1 0 0 nm) „ C©±t, h 

'J f ^ i: UTfflSft^DE - 1 ©jH ij 7 - 2 0 m g, t) 20 



A,#$g#fl§*;* Yih-gyat LXmnUkSVaM- 6 4 2 0 
mg, t)A,Jte#3fcttfb#l»i:bTf ac tris (2 
— phenylpyridine) iridium (W 
Ir (ppy) 3 tfo-tZ>) Slmg, tt^riAti 
<b-&ttfcLTMSMb-&ttE- 1 3*6mg*» ^tv^tt 
^DD^VASniltll^U ^©Sr^^f >=J — h 
(lOOOrpnu 2 0#) bfe (0tJ9Kl 1 5 0 n 

(MIIi) ! 5nimx5mratft?,V7i') £iSSU 
^^SrtT-^^^^^A :ffi=10 : 1 2 5 0*30 
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*nmt«|U;«, 0 0 nmflf bt 

(1. OxlO-'Pa-l. 3 x 1 0" 3 P a) . ftfijgft 

A 5 D iftftfr & * fc-Y * Wb ^ >•> + ;H**4* 

^3tt^MiiA c - 1 mmtmm £ «t u u 

fee c*i&©*S*&fls^»;ri:fc*lfc:*i:»fc. 

X (Synth. Met.) 111/112,(2000) 331^-^OE*©* 

^Lfco JHIBy^iASv-^y y + b 2 4 0 

OSifflUtv ITOfcRgfiL : ISStPI® 

^*tt§!U^ h;i/7 , ^-7'f If— PMA- 1 1 fcfli^T 

3l$Htt«»fc*Jte£*Tffl*tifiHS (ElltEl 0 V 
T% JR^{t^tt«©fflK£ lOOtU »B$ftfIj£&4ll 

T-&£o *«Mb-&ftJB©« : F^«lftttx S^l*4 0 0 
~ 1 0 0 0 ( (V/cm) 1/z ) ©©HT% 3 x 1 0" 5 
cm 2 • V- 1 • s- 1 Jil±ffeDv effilglijSJE (#g*A s 

ffimztizmi&onfc) asv-c, 1 9 vt^^t 1 5 

6mA/cm ! Ot»S^U 1 8 0 3 0 c d/m 2 

1 5nmT% M^^M^mt 6 . 2%T-feofeo )S 

[0 0 6 7] 
[*1] 







(kcal/mol) 


feV) 




E-l 
E-13 
M-6 


72 
63 
66 


6.0 
6.0 
5.9 




E-3 


63 


6.0 




B-8 


61 


6.8 


*JSW4 


E-l 1 
M-6 


62 
66 


6.7 
5.9 




H-2 
E-18 


60 
66 


5.5 
6.3 



[0068] mm 2 40 

nMM 1 CDm^ffiM&T YVfxt LT©0'j7jvfbi§r'KlE 

JlfiL, ^-Wb^^^^^^^a^bfe (ill 

Lfco -?©i!ig^> WWb^%S©S-7-^ffl6Ktt> 
3MJS©iSBiaT-> 3 x 1 0- 5 cm 2 • V"' • s-'w±-r** 
»5. SiSlEBfjtiBEtt 7 Vt, 16VCJjl\t:i4 8mA 
/cm 2 ©fl»i^Jg£^Lv 1 2 9 1 0 c d/m*CDWfg. 50 



T-i^fe^^4^bfco **M»fiAmaxl4 5 1 3 n 

II^Wffi{±8 2T-3feofc 0 

[0 0 6 9] $%0!l 3 
HMfi?iJ 1 ©«^j2H4v h >; h LTffl^J^b^E 

8©^'Jv-lc^x.fcffett^SS0'J 1 tlS|«l:bT^ 
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3£JK©SSIST-s 5 x 1 0" s cm ! 



!K ftfiIKift«J±(±5 Vtv 12Vti3lMl6mA/ 
cm'iDiffiflSiU 2 4 1 0 c d/m 2 ©]f?jgT-iit 
fiSg&Sr^bfco f*MiSIAmaxli5 1 3 nm 
T% ft*^SPffi-?2!j*tt 4 . 4 %t:$> r> tz o mn%'ik<Dffi 

psmmz 8 7T-&-3fco 

[0 0 7 0] HMfiJ 4 

2 5 mmx 2 5 mmx 0 . 7ram©^7^SS±!:I T 
0£ 1 5 0 nm©Jf ^T'SaiSbfc*)© (jRls = ^Jl£ 

(1*) m) *m.w%&mRt b/t<> ^©^b^^j#s«$: 10 

ta5|7^D^7->*^J 1 o nmmmv^-Mix^ 
i^it-^mt isxm^t&voE- 1 1, DA,#fgftffltf;;*. 

h fl3-&«5 i: UT0!|jjvfb^*lM - 6 > <3 A.^tft'&it^ 
tLTf ac tris (2-phenylpyrid 
ine) iridium (JJJ.T Ir ( p p y ) si: "3" 



tl?tl4 4 : 4 4 : 6 : 6 ©KSlbT-.. lO-'-lO" 4 

pacD^^^T-. s«ias^sTT-^»ufe mmm 20 

lOOnm) o ov^COWgSjWILtfc:^* — ->^L 
fcv*^ (MI«* i 5mmx4mmW5Y7i') 4 

tswu asarasBrtrrfv^s^A : «= 1 o : 1 

JP2 5 0 nrat*lflf:^ $g£BKJP3 0 0 nmfl 
*W£b& (^1#M) o « : F#»ft:fe.fcltte#«rtt8: 



IE- 1 3£^ 



«7f£»fi«> B«#MfiflE©«6HTfx 5x10- cm 2 
• V- 1 • s-'W±Tftt)x ftMSIiSHlEJi 4 Vfs 1 7 30 
VlC&l^T 1 5 4 mA/cm 2 ©«Sig^^U 16 
9 1 0 c d/m , ©tttfrT?»ft»3te£*Lfc. 
Sfi/lmaxli5 16nm^ g^gBS^^tt 5 . 

[007 i ] mmm 5 

ggffiftl 4 ©*?&A«Mb^*9©0>JSvfb^*jE - 1 1 ©*> 
$3©0>J*Mb-&t)M- 6 ©A»t> t) tfiW5%fls^«H - 2 
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m b fc ti^{±nMfi»j 4 1 *ff j$ b to uijs^j 



T% 1 x 1 O-cm 2 • V" 



»l*ff{i4VT% 17VI:liUtl5 0mA/cm ! © 
«SHB«fci5*U 1 6 0 6 0 c d/m 2 ©#fJKT-ii$€s$8 
ft£^bfeo l^MftAmaxi±5 18nmt> ft 

4 . 8%-c&-?tzo »B#aoffl»»s 

(±8 1 T-feofco 
[0 0 7 2] lb«0J 1 

nsfc^j 1 ©m^^tsv hy* at isxammit&toE 

- 1 © # U v - £ Jt «Mb-&«J 1 © U v - 1 * fcffefct 



1 fcPltilfcbTSR^^figbfc. « : F^»**«t 

^b-&«J 1 ©* 'J v-©*^B»flE i*R«#S*©«B 
T% 3 x 1 0~ 5 cm 2 • V" 1 • s-'WiOffiT-feofe© 
u ttmh&Va 1 ©tf U v-©«^gfijft#gs®W 
3SJS©$EHT% 2 x 1 0- s cm 2 • V" 1 • s-'«T®I 

x&-otztz&, mi&mmmmt 1 1 vfcfcssmifctbDtb 

TSmffifc&tK 2 1 VtfcUt 1 8mA/cm 2 ©l 
8rE&ft£^U 1 8 8 0 cd/m 2 fflfli-eMLfco 
i*Mi$fiAmaxH:5 1 3 nmt-, ftA^SBffi^ 

i . 7 xtasjfeip-afc. iHt®TOffSS6o 

[0 0 7 3] i±,i$$J 2 

HJEffi i <Dmmit-&<to e - i y v-s jttMb-6tti 2 
©* y ■x'-t^^feftfett^ite^j i fcnotat: is-cag-?** 
mbfeo «*wttttsgJte« i fcrawtaueufc. *©*s 

Jt*Mb^l» 2 ©ftffija^Hfill^^^^-iPffi* 5 5 
8 k c a 1/mo lf*^ D ^$B#WM-©Ir(ppy) s 
©ftffil!)SBHfiJii^;u^f— miL6 0 k c a 1/mo 1 

<fc o<&^tz#)^*)\<* : -&mti s mz 4,1% 

tltZfr-otzo 
[0 0 7 4] 

[ft l 1 3 



* 



31 



tfc«{t£* 1 



2^< 
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-(-CH 2 CH-)- 




Mw-36000 



JttMfc^tt 2 




Mw-3800 



^£iEii)SJE* s fg<s mmm.. w#b*»**s% ^Tm^ifia* s ®^*85ffl4 o o~ i o o o < (v 

bfco J6fc:Sfifil*S*©»«ffiT#'J*S<W*ttfc:«ix /cm) ,/2 ) T?, 3 x 1 0 " 6 c m* • V" • s-»W±© 

SS4 0 0-1 0 0 0 ( (V/cm) ,/2 ) ©SbHTn (C, ««&Btt«EEjb*fi< * ffif*ft> 

3 x 1 0- 6 cm 2 • V" 1 • s-'i (Cttv 36ft 3R^*^JSEt# k.&WbtS>\z.t£^fro St, 

[0076] * #«t««T*»>» nm±mm-c$>Zo 



(72)^# fip Mil (72)#PJ3# 

F#— A(##) 3K007 AB02 AB06 AB14 BB02 BB05 
CA01 CB01 CB03 DB03 FA01 



